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Demande internationale n° " PCTyFR 037025 1 6 



I. Base du rapport 

1 En ce qui concerne les elements de la demande internationale (les feuilles de remplacement qui ont et6 
remises a I'office rdcepteur en reponse 3 une invitation faite conformement a I'article 14 sont considSrees, dans 
le present rapport , comme "initiatement deposees" et ne sont pas jointes en annexe au rapport puisqu'elles ne 
contiennent pas de modifications (regies 70. 16 et 70.17)) : 

Description, Pages 

1 _i 9 telles qu'initialement deposees 
Revendications, No. 

1 ..-j 3 telles qu'initialement deposees 
Dessins, Feuilles 

1 telles qu'initialement deposees 

2 En ce qui concerne la langue, tous les Elements indiques ci-dessus etaient a la disposition de I'administration 
ou lui ont et6 remis dans la langue dans laquelle la demande internationale a 6te deposee, sauf indication 
contraire donn§e sous ce point. 

Ces Elements etaient a la disposition de I'administration ou lui ont ete remis dans la langue suivante: ,qui est: 

□ la langue d'une traduction remise aux fins de la recherche internationale (selon la regie 23.1 (b)). 

□ la langue de publication de la demande internationale (selon la regie 48.3(b)). 

□ la langue de la traduction remise aux fins de I'examen preliminaire internationale (selon la regie 55.2 ou 



3 En ce qui concerne les sequences de nucleotides ou d'acide aminesdivulgu§es dans la demande 

internationale (le cas echeant), I'examen preliminaire internationale a ete effectue sur la base du listage des 
sequences : 

□ contenu dans la demande internationale, sous forme ecrite. 

□ depose avec la demande internationale, sous forme d^chiff rable par ordinateur. 

□ remis ulterieurement a I'administration, sous forme ecrite. 

□ remis ulterieurement a I'administration, sous forme dechiffrable par ordinateur. 

□ La declaration, selon laquelle le listage des sequences par ecrit et fourni ulterieurement ne va pas au-del& 
de la divulgation faite dans la demande telle que deposee, a ete fournie. 

□ La declaration, selon laquelle les informations enregistrees sous d§chiffrable par ordinateur sont identiques 
a celles du listages des sequences Presente par ecrit, a ete foumie. 

4. Les modifications ont entraTne I'annulation : 

□ de la description, pages : 

□ des revendications, nos : 

□ des dessins, feuilles : 



55.3). 
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Demande internationale n° 



PCT/FR"0'3/025iB 



5 □ Le present rapport a ete formula abstraction faite (de certaines) des modifications qui ont ete considerees 
comme allant au-dela de I'expose de I'invention tel qu'il a ete depose, comme il est indique ci-apres (regie 
70.2(c)) : 

(Toute feuille de remplacement comportant des modifications de cette nature doit Stre indiqude au point 1 
et annexGe au present rapport.) 

6. Observations complementaires, le cas echeant : 

V Declaration motivee selon Particle 35(2) quant a la nouveaute, I'activite inventive et la possibilite 
d application industrielle; citations et explications a I'appui de cette declaration 

1. Declaration 
Nouveaute 

Activite inventive 



Oui: 


Revendications 


1-13 


Non: 


Revendications 




Oui: 


Revendications 


2-4,8 


Non: 


Revendications 


1,5-7,9-13 


Oui: 


Revendications 


1-13 


Non: 


Revendications 





2. Citations et explications 
voir feuille separee 
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PREUM1NAIRE INTERNATIONAL - FEUILLE SEPAREE _ 

1 . II est fait reference aux documents suivants : 

D1 : FR 2 791 136 (cite par le demandeur dans la description) 
D2 : XP01 0600641 (document introduit par I'examinateur) 
D3 : US 5 276 654 



La revendication 1 1 n'est pas claire (Art. 6 PCT). En effet, I'antecedent de la 
cartographie mentionnee manque dans les revendications 1 a 9. II a ete suppose 
que la revendication 1 1 devrait dependre de la revendication 10. 

L'objet de toutes les revendications 1 a 13 est considere en conformite avec le 
critere de nouveaute et duplication industrielle (Article 33(2) et 33(4) PCT). 



4. L'objet des revendications 1 , 5 a 7 et 9 a 1 3 n'implique pas d'activite inventive 
(Art. 33(3) PCT). 

4.1 Revendication 1: D1 divulgue un : 

Procede d'imagerie utilisant des ondes de cisaillement pour observer un 
milieu viscoelastique diffusant qui contient des particules (D1: figure 1: 5) 
reflechissant les ondes ultrasonores de compression (D1: abrege, lignes 1-6; 
page 22, lignes 3-6), procede comprenant 

(a) une etape d'excitation au cours de laquelle on genere une onde elastique de 
cisaillement dans le milieu viscoelastique (D1 : page 22, lignes 7-8), 

(b) une etape d'observation au cours de laquelle on observe la propagation de 
I'onde de cisaillement simultanement en une multitude de points d'un champ 
d'observation dans le milieu viscoelastique (D1: page 22, lignes 17-21), cette 
etape d'observation comprenant les sous-etapes suivantes 

(b1) faire emettre dans le milieu viscoelastique (D1 : page 22, ligne 24), par 
un reseau de transducteurs (D1 : page 12, lignes 11-13; figure 1 : 6) 
commandes independamment les uns des autres (D1: page 12, lignes 
27-28), une succession de tirs d'ondes ultrasonores de compression 
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non focalisees (D1 : page 12, lignes 17-20) a une cadence d'au moins 
500 tics par seconde (D1 : page 13, lignes 5-6), 

(b) faire detecter et enregistrer en temps reel des signaux acoustiques 
recus du milieu viscoelastique, comprenant les echos generes par les 
ondes ultrasonores de compression non focalisees en interagissant 
avec les particules reflechissantes dudit milieu viscoelastique (D1: page 
14, lignes 8-15), 

(c) et au moins une etape de traitement (D1 : page 1 4, lignes 25-27) au cours de 
laquelle 

(c1) on traite les signaux acoustiques successifs regus du milieu 

viscoelastique au cours de la sous-etape (b) pour determiner des 
images de propagation successives de Ponde de cisaillement (D1: page 
14, ligne 25 - page 15, ligne 3), 

(c2) on determine au moins un parametre de mouvement du milieu 

viscoelastique en differents points du champ d'observation (D1: page 
23, lignes 3-12), 

(c3) et on fait generer I'onde elastique de cisaillement au cours de I etape 
d'excitation (a) par une excitation ayant la forme d'une impulsion 
basse frequence (D1 : page 2, lignes 11-15; page 1 0, lignes 7-11), 
I'excitation et la chronologie de ladite excitation, ainsi que la 
chronologie desdites ondes ultrasonores non focalisees, etant 
adaptees pour qu'au moins certaines desdites ondes ultrasonores non 
focalisees parviennent dans le champ d'observation lors de la 
propagation de I'onde de cisaillement dans ce champ d'observation, 
pour au moins certaines emissions d'onde ultrasonore non focalisee 
(D1: page 11, ligne 17 -page 12, ligne 10). 



En consequence, le procede divuigue dans D1 differe du procede qui fait I'objet 
de la premiere revendication par le type d'excitation utilisee pour generer I'onde 
de cisaillement, notamment par I'etape de 

(c4) faire emettre au moins une onde ultrasonore focalisee dans le milieu 
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viscoelastique par ledit reseau de transducteurs. 

Le probleme que se propose de resoudre la presente invention consiste done a 
perfectionner I'etat de la technique tel que divulgue par D1 , par exemple pour 
permettre d'imager des zones profondes qui ne peuvent §tre atteintes par les 
ondes cisaillement generees selon le procede du document D1 . 

Dans le contexte de Timagerie ultrasonore medicale D2 propose I'utilisation 
d'ondes ultrasonores focalisees afin d'exciter des ondes de cisaillement dans le 
milieu viscoelastique pour atteindre des zones profondes du tissu a imager (D2: 
abrege lignes 1-5 "remote locations in tissu"; page 525, colonne de gauche, 
paragraphe "1 . Introduction", lignes 7-1 1 ; page 525, colonne de droite, lignes 3-7). 

Done pour resoudre le probleme mentionne, I'homme du metier trouve dans D2 
une possibility de perfectionnement de I'etat de Part selon D1 , notamment pour 
permettre Timagerie des zones profondes du tissu a imager. En incluant la 
divulgation de D2 dans le procede de D1 la personne du metier arrive a I'objet de 
la revendication 1 sans activite inventive. 

En outre, I'homme du metier tient compte du document D2, puisque D2 divulgue 
I'imagerie de la propagation de I'onde cisaillement dans un contexte medical 
in vivo (D2: abrege, lignes 19-21 et figure 5). Le procede selon D2 n'est done 
apparemment pas dangereux pour la sante du patient a imager. D2 discute 
egalement le probleme du mouvement du tissu lors de I'imagerie in vivo et 
propose une solution simple, a savoir I'utilisation d'un filtre de mouvement 
("motion filter": D2: page 526, colonne de gauche, second paragraphe; pour le 
resultat cf. figure 5). Comme le montre la figure 5 du document D2, le procede 
divulgue par D2 n'est pas trop lent pour imager du tissu dans un milieu vivant. 

4.2 Ces objection sont egalement valables pour la revendication 1 3 de dispositif 
correspondante. 

4.3 Les caracteristiques additionnelles des revendications 5 a 7 et 9 a 1 2, sont 
connues soit de D1 , de D2 ou de D3 comme suit: 

(a) Revendication 5 : D1 : page 24, lignes 19-21. 

(b) Revendication 6 : D2: page 525, colonne de droite, lignes 21 -25. 

(c) Revendication 7 : D2: page 525, colonne de droite, lignes 21 -25 (les 
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(d) 
(e) 
(f) 
(9) 



Revendication 9 : 
Revendication 10 
Revendication 11 
Revendication 12 



periodes d'emission se succedant a une cadence 
comprise entre 10 et 1000 emissions par seconde 
etant considerees comme une demarche 
technique normale). 
D3: abrege. 

D1: page 26, lignes 1-8. 
D1 : page 26, lignes 9-1 5. 

Les caracteristiques additionnelles relevent d'une 
demarche technique normale. 



II ne semble pas que I'etat de la technique connu de I'art anterieur disponible 
justifie de soulever des objections au titre des Articles 33(3) PCT a I'encontre 
caracteristiques additionnelles des revendications 2 a 4 et 8. 



Le document D2 qui est particulierement pertinent devrait etre cite dans 
description, indiquant I'etat de la technique (Regie 5. 1 (b) PCT). 
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ary examination report 



Intern^^p application No. 

PCT/FR2003/002516 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| | the international application as originally filed 

the description: 



pages 



1-19 



, as originally filed 
, filed with the demand 



pages 



, filed with the letter of 



the claims: 

pages 

pages 



1-13 



s as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



pages 



filed with the letter of 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



..filed with the letter of 



| | the sequence listing part of the description: 



pages 
pages 



, as originally filed 

, filed with the demand 



_, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

1 1 contained in the international application in written form. 

LJ filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

[ | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 



The amendments have resulted in the cancellation of: 

I 1 the description, pages 

1 1 the claims, Nos. 

| I the drawings, sheets/fig 



5. 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



* Replacement sheets which liave been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-13 



2-4, 8 



1, 5-7, 9-13 



1-13 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

1. This report makes reference to the following 
documents : 



Dl: FR 2 791 136 (cited by the applicant in the 

description) 
D2 : XP010600641 (document introduced by the 

examiner) 
D3 : US 5 276 654 

2. Claim 11 is unclear (PCT Article 6) because the 
mapping to which this claim refers is not mentioned 
in claims 1 to 9 . It is assumed that claim 11 should 
be dependent on claim 10 . 

3. The subject matter of all the claims 1 to 13 is 
considered to comply with the novelty and industrial 
applicability requirements (PCT Article 33(2) and 
33(4)) . 

4. The subject matter of claims 1, 5 to 7 and 9 to 13 
does not involve an inventive step (PCT Article 
33(3) ) . 



4.1 Claim 1: Dl discloses: 
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an imaging method that uses shear waves to observe a 
diffusing, viscoelastic medium which contains 
particles (Dl: figure 1:5) that reflect ultrasonic 
compression waves (Dl: abstract, lines 1-6; page 22, 
lines 3-6) , the method comprising 

(a) an excitation step during which an elastic shear 
wave is generated in the viscoelastic medium (Dl: 
page 22, lines 7-8) , 

(b) an observation step during which shear wave 
propagation is simultaneously observed at a 
plurality of points of an observation field in the 
viscoelastic medium (Dl : page 22, lines 17-21), this 
observation step comprising the following sub-steps: 

(bl) causing an array of independently controlled 
(Dl: page 12, lines 27-28) transducers (Dl: 
page 12, lines 11-13; figure 1: 6) to emit a 
succession of shots of non-focussed ultrasonic 
compression waves (Dl: page 12, lines 17-20) 
into the viscoelastic medium (Dl : page 22, 
line 24) at a rate of at least 500 shots per 
second (Dl : page 13, lines 5-6), 

(b2) causing the acoustic signals received from the 
viscoelastic medium to be detected and 
recorded in real time, including the echo 
generated when the non-focussed ultrasonic 
compression waves interact with the reflecting 
particles in the viscoelastic medium (Dl: page 
14 , lines 8-15) , 

(c) and at least one processing step (Dl : page 14, lines 
Form PCT/IPEA/409 (BoxV) (January 1994) 
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25-27) during which 



(cl) the successive acoustic signals received from 
the viscoelastic medium during sub- step (b) 
are processed to generate successive shear 
wave propagation images (Dl : page 14, line 25 
- page 15, line 3) , 

(c2) at least one motion parameter of the 

viscoelastic medium at various points of the 
observation field is determined (Dl : page 23, 
lines 3-12) , 



(c3) and the elastic shear wave is generated during 
the excitation step (a) by an excitation 
designed as a low-frequency pulse (Dl : page 2, 
lines 11-15; page 10, lines 7-11), the 
excitation and the timing of said excitation, 
as well as the timing of the non-focussed 
ultrasonic waves, being designed so that at 
least some of said non-focussed ultrasonic 
waves reach the observation field during the 
propagation of the shear wave in the 
observation field, in the case of at least 
some non-focussed ultrasonic wave emissions 
(Dl: page 11, line 17 - page 12, line 10). 



Consequently, the method disclosed in Dl differs 
from the method as per claim 1 by the type of 
excitation used to generate shear waves, in 
particular by the step which consists in 

(c4) causing said transducer array to emit at least 
one focussed ultrasonic wave into the 
viscoelastic medium. 
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The present invention can therefore be considered to 
address the problem of improving the prior art as 
disclosed in Dl, for example to make it possible to 
image deep zones which cannot be reached by the 
shear waves generated by the method described in 
document Dl . 

In the field of medical ultrasonic imaging, D2 
proposes the use of focussed ultrasonic waves to 
excite shear waves in the viscoelastic medium in 
order to reach deep zones of the tissues being 
imaged (D2: abstract, lines 1-5, "remote locations 
in tissu"; page 525, left-hand column, paragraph "1. 
Introduction", lines 7-11; page 525, right-hand 
column, lines 3-7) . 

Consequently, a person skilled in the art would find 
in D2 a way to improve the prior art in Dl and to 
solve the problem addressed, in particular to make 
it possible to image deep zones of the tissues being 
imaged. A person skilled in the art would arrive at 
the subject matter of claim 1 by including the 
disclosure of D2 in the method of Dl , without an 
inventive input . 

Moreover, a person skilled in the art would consider 
document D2 because D2 discloses shear wave 
propagation imaging in a medical context in vivo 
(D2: abstract, lines 19-21, and figure 5). The 
method in D2 thus does not appear to be dangerous 
for the health of the patient being imaged. D2 also 
discusses the problem caused by tissue motion during 
in vivo imaging and proposes a simple solution, i.e. 
the use of a motion filter ("motion filter" : D2 : 



Form PCT/IPEA/409 (BoxV) (January 1994) 



INTERNATIONAL PRELUV^»Y EXAMINATION REPORT 



Internatte^application No. 
PCT / ^Po3/025l6 



page 526, left-hand column, second paragraph; cf . 
figure 5 for the result) . As shown by figure 5 of 
document D2 , the method disclosed in D2 is not too 
slow to image tissues in a living medium. 

4.2 These objections also apply to the corresponding 
device claim, claim 13. 

4.3 The additional features of claims 5 to 7 and 9 to 12 
are known from Dl, D2 or D3 , as follows: 

(a) claim 5: Dl, page 24, lines 19-21 

(b) claim 6: D2 page 525, right-hand column, lines 21-25 

(c) claim 7: D2 , page 525, right-hand column, lines 21- 
25 (emission periods following each other at a rate 
ranging from 10 to 1000 emissions per second are 
regarded as normal trade practice) 

(d) claim 9: D3 , the abstract 

(e) claim 10: Dl, page 26, lines 1-8 

(f) claim 11: Dl, page 26, lines 9-15 

(g) claim 12 : the additional features are normal trade 
practice . 

5. In light of the available prior art, there appear to 
be no objections on the grounds of PCT Article 33(3) 
to the additional features of claims 2 to 4 and 8. 

6. Document D2 , which is particularly relevant, should 
be cited in the description to illustrate the prior 
art (PCT Rule 5 . 1 (b) ) . 
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